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Description 
BACKGROUND 

1. Field of the Disclosure 

[0001] The present disclosure relates to surgical de- 
vices and more particularly to a seal assembly for use 
with a surgical access device during a minimally invasive 
surgical procedure. For examples of such surgical ac- 
cess devices see WO 03/01 1 1 54 and WO 2004/043275. 

2. Description of the Related Art 

[0002] Minimally invasive surgical procedures includ- 
ing both endoscopic and laparoscopic procedures permit 
surgery to be performed an organs, tissues and vessels 
far removed from an opening within the tissue. Laparo- 
scopic and endoscopic procedures generally require that 
any instrumentation inserted into the body be sealed, i.e. 
provisions must be made to ensure that gases do not 
enterorexitthebody through the incision as, for example, 
in surgical procedures in which the surgical region is in- 
sufflated. These procedures typically employ surgical in- 
struments which are introduced into the body through a 
cannula. The cannula has a seal assembly associated 
therewith. The seal assembly provides a substantially 
fluid tight seal about the instrument to preserve the in- 
tegrity of the established pneumoperitoneum. 
[0003] Minimally invasive procedures have several ad- 
vantages over traditional open surgery, including less pa- 
tient trauma, reduced recovery time, reduced potential 
for infection, etc... However, despite its recent success 
and overall acceptance as a preferred surgical technique, 
minimally invasive surgery, such as laparoscopy, has 
several disadvantages. In particular, the maintenance of 
the seal about the surgical instrument has proved to be 
difficult in certain procedures, e.g., in procedures requir- 
ing extensive manipulation of the long narrow endoscopic 
instruments within a remote site. In addition, known seal 
devices are deficient in closing the opening defined by 
the seal in the absence of an instrument. 
[0004] The state of the art includes also catheter intro- 
ducers that include seals. See, for example, US-A- 
3402710 and US-A-5514109 in which it is advocated to 
use an elastomer or an encapsulated gel as the material 
of construction of a sealing element. 

SUMMARY 

[0005] Accordingly, the present invention is defined in 
claim 1 below, and the present disclosure is directed to 
a seal assembly for use with an access device during a 
surgical procedure. The seal assembly includes a hous- 
ing having a passageway therethrough dimensioned to 
permit passage of a surgical instrument and being adapt- 
ed for mounting to a trocar device, and a seal comprising 
a gel material and being mounted to the housing across 



the passageway. The seal includes inner seal portions 
defining an access channel dimensioned to form a sub- 
stantial sealing relation with an object therethrough and 
substantially close in the absence of the surgical instru- 
5 ment. The seal comprises a second material having a 
hardness greater than a hardness of the gel material. 
The gel material may be a urethane gel, a silicon gel, 
gels incorporating super absorbent polymers, alginates, 
gum Arabic, polymer hydrogels or a copolymer thereof, 
10 or any combination of these materials. A lubricious coat- 
ing may be applied to the gel material. 
[0006] The surgical access device includes an access 
member defining a central longitudinal axis and having 
a central opening dimensioned for passage of an object, 
15 and a seal member mounted to the access member and 
being adapted to permit passage of the object. The seal 
member includes first and second seal materials. The 
first material may comprise a relatively soft gel while the 
second seal material is more rigid than the soft gel of the 
first material to stabilize the seal member and provide a 
substantial sealed relation with the object. The second 
seal material may comprise an elastomer material and/or 
a fabric material. 

[0007] The seal member includes a first seal and a 
second seal. The first seal comprises a relatively soft gel 
material while the second seal comprises a material be- 
ing more rigid than the soft gel material so stabilize the 
seal member and provide a substantial sealed relation 
with the object. The soft gel material of the first seal may 
comprise one of a urethane gel or a silicone gel. The 
material of the second seal element can be selected from 
elastomers and fabrics. 

[0008] The first seal includes distinct inner portions de- 
fining an access channel for permitting passage of an 
object in substantial sealed relation therewith. In one em- 
bodiment, the second seal element includes inner por- 
tions adapted to permit passage of the surgical instru- 
ment. The inner portions of the second seal element de- 
fine an opening adapted to form a sealed relation with a 
surgical instrument inserted therethrough. The first seal 
is mounted to the second seal or the second seal element 
is at least partially embedded within the first seal. The 
second seal element may define a general dome-shaped 
configuration. 

The second seal element may include one of a duck-bill 
seal, conical seal and septum seal. The first seal element 
may be adapted for lateral movement relative to the lon- 
gitudinal axis of the access member. 

BRIEF DESCRIPTION OF THE DRAWING(S) 

[0009] Preferred embodiments of the present inven- 
tion will be better appreciated by reference to the draw- 
ings wherein: 

FIGS. 1 - 2 are perspective views of a cannula as- 
sembly and a seal assembly; 
FIG. 3 is a perspective view with parts separated of 
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the cannula and seal assemblies of FIG. 1 ; 
FIG. 4 is a side cross-sectional view of the cannula 
and seal assemblies; FIG. 5 is a perspective view 
illustrating the seal assembly incorporated within the 
cannula housing; and 

FIGS. 6-13 are side cross-sectional views of alter- 
nate embodiments of the seal assembly of FIG. 1 . 

DETAILED DESCRIPTION OF THE PREFERRED EM- 
BODIMENT^) 

[001 0] The illustrated seal assembly, either alone or in 
combination with a seal system internal to a cannula as- 
sembly, provides a substantial seal between a body cav- 
ity of a patient and the outside atmosphere before, during 
and alter insertion of an object through the cannula as- 
sembly. Moreover, the seal assembly of the present in- 
vention is capable of accommodating objects of varying 
diameters, namely instruments from about 4.5 mm to 
about 15 mm, by providing a gas tight seal with each 
instrument when inserted. The flexibility of the present 
seal assembly greatly facilitates endoscopic surgery 
where a variety of instruments having differing diameters 
are often needed during a single surgical procedure. The 
seal assembly may be further adapted to substantially 
close in the absence of a surgical instrument to maintain 
the integrity of the insufflated peritoneal cavity. 
[001 1] The seal assembly contemplates the introduc- 
tion and manipulation of various types of instrumentation 
adapted for insertion through a trocar and/or cannula as- 
sembly while maintaining a fluid tight interface about the 
instrumentation to preserve the atmospheric integrity of 
a surgical procedure from gas and/or fluid leakage. Spe- 
cifically, the seal assembly accommodates angular ma- 
nipulation of the surgical instrument relative to the seal 
axis. This feature of the present disclosure desirably min- 
imizes the entry and exit of gases and/or fluids to/from 
the body cavity. Examples of instrumentation include clip 
appliers, graspers, dissectors, retractors, staplers, laser 
probes, photographic devices, endoscopes and laparo- 
scopes, tubes, and the like. Such instruments will be col- 
lectively referred to herein as "instruments or instrumen- 
tation". 

[0012] Moreover, the seal assembly may be readily 
incorporated into an access device, such as a conven- 
tional trocar device or cannula housing to provide the 
device with zero-closure and/or sealing around an instru- 
ment or other object. 

[0013] The seal assembly may also be adapted to re- 
ceive and form a seal about a physician's arm or hand 
during a hand-assisted laparoscopic procedure. In this 
application, the seal assembly is a component of an ac- 
cess member which is introduced within the body to pro- 
vide access to underlying tissue in, e.g., the abdominal 
cavity. 

[001 4] Referring now to the drawings, in which like ref- 
erence numerals identify identical or substantially similar 
parts throughout the several views, FIGS. 1-2 illustrate 



the seal assembly 1 00 of the present disclosure mounted 
to an access device such as cannula or trocar assembly 
200. Cannula assembly 200 may be any conventional 
cannula suitable for the intended purpose of accessing 

5 a body cavity and typically defines a passageway per- 
mitting introduction of instruments therethrough. Cannu- 
la assembly 200 is particularly adapted for use in lapar- 
oscopic surgery where the peritoneal cavity is insufflated 
with a suitable gas, e.g., C0 2 , to raise the cavity wall from 

10 the internal organs therein. Cannula assembly 200 is typ- 
ically used with an obturator assembly (not shown) which 
may be blunt, anon-bladed, orasharp pointed instrument 
positionable within the passageway of the cannula as- 
sembly 200. The obturator assembly is utilized to pene- 

15 trate the abdominal wall or introduce the cannula assem- 
bly 200 through the abdominal wall, and then subse- 
quently is removed from the cannula assembly to permit 
introduction of the surgical instrumentation utilized toper- 
form the procedure through the passageway. 

20 [0015] Cannula assembly 200 includescannula sleeve 
202 and cannula housing 204 mounted to an end of the 
sleeve 202. Cannula sleeve 202 defines a longitudinal 
axis "a" extending along the length of sleeve 202. Sleeve 
202 further defines an internal longitudinal passage di- 

25 mensioned to permit passage of surgical instrumenta- 
tion. Sleeve 202 may be formed of stainless steel or other 
rigid materials such as a polymeric material or the like. 
Sleeve 202 may be clear or opaque. The diameter of 
sleeve 202 may vary, but typically ranges from about 4.5 

30 to about 15 mm for use with the seal assembly 100 of 
the present disclosure. 

[0016] Cannula housing 204 includes two compo- 
nents, specifically, housing flange 206 which is attached 
to the proximal endof cannulasleeve202and main hous- 

35 ing 208 as shown in FIGS. 3-4. Main housing 208 is con- 
nectable to housing flange 206 through a bayonet cou- 
pling consisting of radially spaced tongues 210 on the 
exterior of housing flange 206 and corresponding recess- 
es 212 within the interior of main housing 208. Tongues 

40 210 are receivable within recesses 212. Thereafter, 
housing flange 206 and main housing 208 are rotated to 
securely lock the tongues 210 within the recesses 212, 
Other conventional means, e.g., a threaded snap fit, ul- 
trasonic welding or any other means envisioned by one 

45 skilled in the art including, e.g., adhesive means, may be 
incorporated to connect housing flange 206 and main 
housing 208. Main housing 208 further includes diamet- 
rically opposed housing grips 214 dimensioned and ar- 
ranged for gripping engagement by the fingers of the us- 

50 er. Additionally or alternatively, suture anchors may ex- 
tend from main housing 208. Although shown and de- 
scribed as two components, cannula housing 204 may 
be a single component and attached to cannula sleeve 
202 by any of the aforementioned means. The housing 

55 flange 206, or the housing flange 206 and main housing 
208, may be integrally formed with cannula sleeve 202. 
[0017] With reference to FIG. 3, in conjunction with 
FIGS. 1-2, cannula housing 204 further includes valve 
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21 6. Valve 21 6 may be frusto-conical in shape and define 
an aperture for sealed reception of the instrument. In the 
alternative, valve 216 may be a flat disc-shaped valve, 
balloon valve, flapper valve, duck-bill valve etc... The 
valve 216 may comprise a flat disc-shaped, conical, or 
hourglass-shaped member including a fabric material 
molded with an elastomer. In a further alternative, valve 
21 6 is preferably a fabric seal and is desirably arranged 
so as to have a constriction. For example, the valve may 
have the general shape of an hourglass. The fabric can 
be a woven material, a braided material, or a knitted ma- 
terial. The type of material is selected to provide a desired 
expansiveness. For example, a braid of varying end 
count and angle may be selected. A preferred material 
is a synthetic material such as nylon, Kevlar (Trademark 
of E.I. DuPont de Nemours and Company) or any other 
material that will expand and compress about an instru- 
ment inserted therethrough. The selected material desir- 
ably minimizes or prevents the formation of gaps when 
the instrument is introduced into the seal or valve 216. 
The material of valve 21 6 maybe porous or impermeable 
to the insufflation gas. If porous, valve 216 may include 
a coating of a material which is impermeable to the in- 
sufflation gas or at least a portion of the valve may be 
coated. In addition, the fabric may be coated on its interior 
with urethane, silicon orotherflexible lubricious materials 
to facilitate passage of an instrument or other object, such 
as the hand and arm, through the valve 216. In certain 
embodiments, the fabric is twisted about the axis "a" so 
as to form a constriction or closed portion. The fabric is 
desirably constructed of a material and/or arranged so 
that the fabric forms a constriction or closure. The seal 
may also be molded so as to have a constriction or may 
be knitted, braided or woven so as to have a constriction. 
Other arrangements for valve 216 are also envisioned. 
In further embodiments, valve 216 is omitted. 
[001 8] Referring now to FIGS. 3 - 4, in conjunction with 
FIGS. 1 -2, seal assembly 1 00 will be discussed in detail. 
Seal assembly 1 00 includes seal housing, generally iden- 
tified as reference numeral 102, and gel seal 104 which 
is disposed within the seal housing 102. Seal housing 
1 02 houses the sealing components of the assembly and 
defines the outer valve or seal body of the seal assembly 
1 00. Seal housing 1 02 defines central seal housing axis 
"b" which is preferably parallel to the axis "a" of cannula 
sleeve 202 and, more specifically, coincident with the 
axis "a" of the cannula. Seal housing 102 incorporates 
three housing components, namely, proximal, distal and 
inner housing components 106, 108, 110, respectively, 
which, when assembled together, form the seal housing 
102. Assembly of housing components 106, 108, 110 
maybe effected by any of the aforementioned connection 
means discussed with respect to cannula housing 204. 
Although shown and described as three components, it 
is appreciated that seal housing 102 may be a single 
component having the gel seal mounted therein. 
[0019] With particular reference to FIGS. 3-4, gel seal 
104 will be discussed in detail. In the preferred embodi- 



ment, gel seal 1 04 is mounted to proximal housing com- 
ponent 106 through, e.g., conventional means, such as 
by adhering the gel seal 104 to the component 106 or 
molding the gel seal 104 in the component 106. Gel seal 

5 104 is fabricated from an elastomer such as a soft ure- 
thane gel, silicone gel, etc. and preferably has compress- 
ible characteristics to permit the seal to receive objects 
having a variety of sizes, to conform and form a seal 
about the outer surface of the inserted object, and to close 

10 upon removal of the object. Gel seal 104 preferably in- 
cludes a single slit 112 advantageously dimensioned to 
permit reception and passage of a surgical instrument. 
In particular, slit 1 12 opens to permit passage of the sur- 
gical instrument whereby the internal gel portions defin- 
es ing the slit 1 12 engage the instrument in sealed relation 
therewith. The slit 112 is further adapted to assume a 
substantially closed position upon removal of the instru- 
ment. In this position, the seal 104 prevents the egress 
of gaseous matter through seal housing 102. Slit 112 

20 may have shapes other than that of a linear slit, such as 
T-shaped, "x" shaped, helical, etc. 
[0020] Seal assembly 1 00 may be associated with, or 
joined to, cannula assembly 200 in a variety of ways. In 
a preferred embodiment, seal housing 102 of seal as- 

25 sembly 1 00 and cannula housing 204 of cannula assem- 
bly 200 are adapted to detachably engage each other, 
e.g., through a bayonet lock, threaded attachment, latch- 
ing attachment, or like mechanical means. In further em- 
bodiments, cannula housing 204 and valve 216 may be 

30 omitted and seal assembly 100 may be removably or 
permanently attached to flange 206. The seal assembly 
may be mounted to cannula assembly 1 00 before during 
or after application of the cannula assembly within the 
operative site. Alternatively, the seal assembly 100 may 

35 be built within cannula housing 204 as depicted in FIG. 
5. As a further alternative, seal assembly 100 may be 
incorporated within a housing of a hand access device 
utilized in hand -assisted laparoscopic procedures. 
[0021] The use of the seal assembly 1 00 and cannula 

40 assembly 200 in connection with introduction of asurgical 
instrument will be discussed. Seal assembly 100 is 
mounted to cannula assembly 200 and cannula assem- 
bly 200 is introduced into an insufflated abdominal cavity. 
An object, e.g., an instrument, is inserted into seal as- 

45 sembly 1 00 through slit 1 1 2 whereby the portions defin- 
ing the slit 112 stretch to accommodate the instrument 
diameter, as necessary. The instrument is distally passed 
through the valve 216 in sealed relation therewith and 
into the body cavity to perform the desired procedure. 

50 The instrument is removed and the slit 1 12 of the gel seal 
104 substantially closes to a zero-closure position to 
maintain the integrity of the established pneumoperito- 
neum. Other instruments may be introduced through the 
seal assembly 1 00 and cannula assembly to perform fur- 

55 ther operative techniques as desired. 

[0022] FIGS. 6-13 illustrate various alternate embodi- 
ments of the gel seal 1 04 of FIGS. 1 -4. Each embodiment 
includes a seal assembly fabricated from a first generally 
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soft gel material and a second generally harder seal ma- 
terial which is mounted to or embedded within the soft 
gel material. The combination of materials of varying 
hardness aids in sealing instruments during manipula- 
tion. In one embodiment, the soft gel material may be 
any suitable material identified hereinabove in connec- 
tion with the embodiment of FIGS. 1 -4, including, for ex- 
ample a urethane gel, a silicon gel, gels incorporating 
super absorbent polymer, alginates, gum Arabic, poly- 
mer hydrogels or a copolymer thereof, or other flexible 
lubricous material, or any combination of these materials. 
In one preferred embodiment, the soft gel material com- 
prises urethane. The second material mounted to, or em- 
bedded in, the soft gel material may include a relatively 
hard gel material, e.g., a urethane treated to be more 
rigid than the soft urethane or any of the aforementioned 
seal materials specifically treated to increase its respec- 
tive rigidity. The second material may comprise any elas- 
tomeric material. Additionally or alternatively, the second 
material is a fabric material including a woven, braided 
or knitted material of the type discussed hereinabove in 
connection with the embodiment of FIGS. 1-4. The seal 
may be a flat septum seal having a first layer of resilient 
material and a second fabric layer juxtaposed relative to 
the first layer. The fabric layer may include a SPANDEX 
material. 

[0023] With reference now to FIG. 6, one alternate em- 
bodiment of the seal assembly 300 includes base plate 
302, soft urethane seal 304 mounted to the base plate 
302 and fabric seal 306. Soft urethane seal 304 is mount- 
ed to base, plate 302 through conventional means in- 
cluding adhesives, cements, etc. Alternatively son seal 
304 may be cast molded with base plate 302 during man- 
ufacture and secured to the base plate 302 during curing 
of the soft seal 304. Base plate 302 may be formed from 
an elastomer, preferably, urethane, having a greater ri- 
gidity than the urethane material of soft seal 304. Other 
elastomer materials are also envisioned. Base plate 302 
defines an opening 308 dimensioned to permit passage 
of an object. 

[0024] Fabric seal 306 is preferably embedded within 
the proximal end of soft urethane seal 304 of the gel seal 
assembly 300. For example, fabric seal 306 may be po- 
sitioned within soft urethane seal 304 during manufacture 
of the seal whereby the fabric seal 306 is embedded upon 
a curing phase of the seal. Alternatively, fabric seal 306 
may be secured to a proximal end of gel seal 304 with 
adhesives, cements etc. Fabric seal 306 defines an ap- 
erture 31 0 which permits reception of the object in sealed 
relation therewith. 

[0025] Fabric seal 306 provides a degree of rigidity to 
gel seal 304 and may desirably assist in maintaining the 
gel seal 304 in its disc-shaped configuration. Moreover, 
the combination of fabric seal 306 and gel seal 304 de- 
fines a seal having enhanced adaptability to a variety of 
different diameter objects, e.g., instruments, and which 
maintains a seal upon offset manipulation of the object. 
Fabric seal 306 also serves as a secondary seal supple- 



mental to the sealing functions of gel seal 304. 
[0026] In a preferred embodiment, gel seal 304 in- 
cludes a cored hole 312 disposed in the proximal end of 
gel seal 304. Cored hole 312 may extend completely 

5 through gel seal 304 or partially through the seal 302. In 
the partial arrangement of cored hole 312, cored hole 
312 terminates in slit 31 4 which extends to the lower end 
of the seal 302. Cored hole 312 is advantageously di- 
mensioned to facilitate reception and passage of an ob- 

10 ject, e.g., a surgical instrument through seal 300. Cored 
hole 31 2 and slit 314 may open to permit passage of the 
object whereby the internal gel portions defining the 
cored hole 312 and slit 314 engage the instrument in 
sealed relation therewith. 

15 [0027] It is further envisioned that base plate 302, 
which incorporates a more rigid, e.g., elastomer material 
relative to the soft gel 304, may also serve as a seal in 
the event a larger sized object is positioned within seal 
assembly 300. In particular, the inner portions of base 

20 plate 302 defining opening 308 may readily adapt to form 
a seal about the inserted object. 

[0028] Referring now to FIG. 7, another alternate em- 
bodiment of the gel seal assembly is disclosed. Gel seal 
assembly 400 is similar to the embodiment of FIG. 6 and 

25 further includes a duck-bill seal 402 embedded within the 
main body section of gel seal 404. Duck bill seal 402 may 
be cast within gel seal 404 during manufacture and curing 
of the gel seal 404. Duck bill seal 402 preferably includes 
an elastomeric material and has a pair of planar seal 

30 portions 406 which taper inwardly relative to the axis of 
the seal. In one embodiment, duck bill seal 402 is a zero- 
closure valve, i.e., it substantially closes in the absence 
of an instrument. In the alternative, planar seal portions 
406 do not close completely as depicted in FIG. 7. With 

35 this embodiment, a small gel section 408 of soft urethane 
material is disposed adjacent the distal or outlet opening 
of duck bill seal 402 to provide zero closure capabilities. 
This small gel section 408 preferably incorporates a slit 
410 to permit passage of the object. Alternately, a gel 

40 section 408 may be secured within the interior of duck 
bill seal 402 adjacent its distal end. A cored hole 412 
preferably extends from the aperture of the fabric seal to 
gel section 408 and is in communication with slit 410 of 
the gel section 408. The duckbill seal 402 may be sub- 

45 stituted with a conical seal. 

[0029] FIG 8 illustrates a further embodiment of the 
embodiment of FIG. 7 where the duck bill seal 402 adja- 
cent the proximal end of the seal 400 is in direct contact 
with the flat fabric seal 306 as shown. In addition, the 

50 size of the opening between the panel portions may be 
larger as shown in FIG. 8. It is also envisioned that the 
duck bill seal 402 may be substituted with a conical or 
frusto-conical seal of the type which defines an opening 
in its initial state and which expands upon passage of the 

55 object. 

[0030] FIG. 9 illustrates an alternate embodiment of 
the seal assembly of the present disclosure. Gel seal 
assembly 500 includes flat fabric seal 502 embedded 
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within soft urethane seal 504 in a manner similar to the 
embodiment of FIG. 5. Soft seal 504 further includes cen- 
tral open area 506 which is devoid of gel material. Central 
open area 506 facilitates passage of larger diameter ob- 
jects, e.g., a surgeon's hand or instrumentation through 
seal assembly 500. Mounted within central open area 
506 and extending within base plate 508 is a duck bill 
seal 51 0. Duck bill seal 51 0 functions as a zero-closure 
valve, as discussed hereinabove. 

[0031] FIG. 10 illustrates an alternate embodiment in- 
cluding a gel seal assembly 600 having soft gel seal 602, 
flat seal 604 embedded within the gel seal 602 and cy- 
lindrical insert 606 which is embedded within the soft gel 
seal 602. Gel seal 602 defines an internal slit 608 adja- 
cent its proximal end for passage of the object. Flat seal 
604 may be an elastomeric seal or a fabric seal. Cylin- 
drical insert 606 may be made from an elastomer or from 
a gel material having a greater hardness than the material 
of soft gel seal 602. Flat seal 604 and insert 606 serve 
as a stabilizer for the seal assembly 600 by increasing 
the overall rigidity of the seal 600. Flat seal 604 also func- 
tions as a secondary seal supplementing the sealing 
functions of gel seal 602. 

[0032] FIG. 1 1 illustrates yet another embodiment of 
seal assembly. Seal assembly 700 includes housing 702 
and first and second flat seals 704,706 mounted adjacent 
a soft gel seal 71 0, Soft gel seal 71 0 is disposed within 
channel 708 and is adapted for radial movement within 
the channel 708. More specifically, gel seal 710 may 
move within channel 708 in the direction of directional 
arrows "Z" upon offset manipulation of the object, i.e., 
the soft gel seal 710 may free float within housing 702. 
A lubricious coating may be applied to gel seal 710 to 
facilitate this radial or traversing movement within chan- 
nel 708. First and second seals 704,706 may be elasto- 
meric or incorporate a fabric material. Seals 704,706 may 
include an aperture or incorporate a slit(s) to permit pas- 
sage of the object. Alternatively, soft gel seal 710 may 
be mounted to either or both first and second flat seals 
704,706 and may or may not be adapted for radial move- 
ment within housing 702. One or both of seals 704, 706 
may be omitted. In the embodiments of FIGS. 6-13, the 
gel seal may be mounted for movement (axial or radial) 
within housing 702. 

[0033] FIG. 12 illustrates another alternate embodi- 
ment of seal assembly. Gel seal assembly 800 includes 
softseal 802 with a bowled recess 804 within the proximal 
end of the soft gel seal 802. The bowled recess 804 ex- 
tends to a narrow slit 806 which terminates within the 
distal side of softseal 802. Slit 806 permits the instrument 
to pass through the seal 802 in sealing relation therewith. 
Slit 806 closes in the absence of an instrument. Bowled 
recess 804 effectively removes gel material adjacent slit 
806 to facilitate passage of the object. 
[0034] FIG. 13 illustrates yet another further embodi- 
ment of seal assembly. Gel seal assembly 900 includes 
soft gel seal 902 and domed fabric seal 904 which is 
embedded within the gel seal 902. The central area 906 



within domed fabric seal 904 may be filled with soft gel 
material or alternately free of material to facilitate pas- 
sage of the object therethrough. In the embodiment of 
FIGS. 6-13, the gel seal may be mounted for movement 
5 within a housing. 



Claims 

10 1. A surgical access device for receiving a surgical in- 
strument with a shaft diameter in a range of from 4.5 
to 15 mm, which comprises: 

an access device (200) defining a longitudinal 
15 axis and having a passageway therethrough di- 

mensioned to permit passage of the surgical in- 
strument; and 

a seal assembly (300, 400, 500, 600, 700) in- 
cluding a firstseal (304, 404, 504, 602, 71 0, 802, 
20 902) comprising a gel material and being mount- 

ed to the access device across the passageway, 
the first seal including inner seal portions defin- 
ing an access channel dimensioned to form a 
sealing relation with the surgical instrument 
25 when advanced along the passageway and the 

seal assembly including a second seal (306, 
502, 604, 704, 706, 904) comprising a material 
mounted to, or at least partially embedded with- 
in, the gel material of the first seal and having a 
30 hardness greater than a hardness of the gel ma- 

terial, the second seal arranged to stabilise the 
first seal and to receive the surgical instrument 
in sealed relation with the second seal. 

35 2. The surgical access device according to claim 1 
wherein the gel material comprises a flexible lubri- 
cious material. 

3. The surgical access device according to claim 1 or 
40 2 wherein the gel material is a urethane gel, a silicon 

gel, gels incorporating super absorbent polymers, 
alginates, gum Arabic, polymer hydrogels or a co- 
polymer thereof, or any combination of these mate- 
rials. 

45 

4. The surgical access device according to claim 1 
wherein the seal assembly comprises a lubricious 
coating. 

50 5. The surgical access device according to any one of 
the preceding claims wherein the second seal is at 
least partially embedded in the first seal. 

6. The surgical access device according to any one of 
55 claims 1 to 4 wherein the first seal element is mount- 
ed to the second seal element 

7. The surgical access device according to claim 5 



40 



45 



20 



25 



30 



6 



11 



EP 1 629 787 B1 



12 



wherein the second seal is disposed at an upper sur- 
face of the first seal. 

8. The surgical access device according to claim 7 
wherein the first seal defines an opening extending 
downwardly away from the second seal. 

9. The surgical access device according to claim 5 
wherein the second seal is disposed at a lower sur- 
face of the first seal. 

10. The surgical access device according to claim 9 
wherein the second seal defines a concave surface. 

11. The surgical access device according to claim 5 
wherein the second seal comprises an insert em- 
bedded in the first seal. 

12. The surgical access device according to claim 1 
wherein the upper surface of the first seal defines an 
opening having a stepped shape. 

13. The surgical access device according to claim 1 
wherein an upper surface of the first seal defines a 
recess having a concave shape. 

14. The surgical access device according to any one of 
the preceding claims wherein the second seal ma- 
terial comprises an elastomer material. 

15. The surgical access device according to any one of 
claims 1 to 1 3 wherein the second seal material com- 
prises a fabric material. 

16. The surgical access device according to any one of 
claims 1 to 13 wherein the material of the second 
seal is selected from elastomers and fabrics. 

17. The surgical access device according to claim 1 
wherein the second seal comprises a fabric material 
and defines a general dome-shaped configuration. 

18. The surgical access device according to claim 1 
wherein the first seal element is adapted for lateral 
movement relative to the longitudinal axis of the ac- 
cess device. 

19. The surgical access device according to any one of 
the preceding claims wherein the second seal ele- 
ment includes one of a duck-bill seal, conical seal 
and septum seal. 

20. The surgical access device according to claim 1, 
wherein the second seal is embedded within the first 
seal. 

21. The surgical access device according to claim 1, 
wherein the first seal is so as to close the passage- 



way in the absence of the surgical instrument. 

22. The surgical access device according to claim 21, 
wherein the first seal includes a slit (1 12) operable 

5 to permit passage of the surgical instrument and form 

a sealed relationship therewith and adapted to close 
upon removal of the surgical instrument. 

23. The surgical access device according to any one of 
10 the preceding claims, wherein the second seal in- 
cludes inner potions adapted to permit passage of 
the surgical instrument, the inner portions defining 
an opening (310) adapted to form a sealed relation 
with the surgical instrument inserted therethrough. 

15 

Patentanspriiche 

1. Chirurgische Zugangsvorrichtung zum Aufnehmen 
20 eines chirurgischen Instruments mit einem Schaft- 

durchmesser in einem Bereich von 4,5 bis 15 mm, 
welche umfasst: 

eine Zugangsvorrichtung (200), die eine Langs- 
25 achse definiert und einen Durchgangsweg da- 

durch aufweist, der bemessen ist, um einen 
Durchgangdes chirurgischen Instruments zu er- 
lauben; und 

eine Abdichtanordnung (300, 400, 500, 600, 

30 7 00) mit einer ersten Abdichtung (304, 404, 504, 

602, 71 0, 802, 902), die ein Gelmaterial aufweist 
und uber den Durchgangsweg an der Zugangs- 
vorrichtung montiert ist, wobei die erste Abdich- 
tung innere Abdichtabschnitte enthalt, die einen 

35 Zugangskanal definieren, der bemessen ist, um 

eine Abdichtbeziehung mit dem chirurgischen 
Instrument zu bilden, wenn es entlang des 
Durchgangswegs vorgeschoben wird, und wo- 
bei die Abdichtanordnung eine zweite Abdich- 

40 tung (306, 502, 604, 704, 706, 904) enthalt, die 

ein Material aufweist, das an dem Gelmaterial 
der ersten Abdichtung montiert ist oder zumin- 
destteilweise darin eingebettet ist, und eine Har- 
te aufweist, die groGer als eine Harte des Gel- 

45 materials ist, wobei die zweite Abdichtung an- 

geordnet ist, um die erste Abdichtung zu stabi- 
lisieren und das chirurgische Instrument in ab- 
gedichteter Beziehung mit der zweiten Abdich- 
tung aufzunehmen. 

50 

2. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei das Gelmaterial ein flexibles schmierendes 
Material umfasst. 

55 3. Chirurgische Zugangsvorrichtung nach Anspruch 1 
oder 2, wobei das Gelmaterial ein Urethangel, ein 
Siliziumgel, Gele mit superabsorbierenden Polyme- 
ren, Alginaten, Gummi Arabicum, Polymerhydroge- 
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len oder ein Copolymer davon oder irgendeine Kom- 
bination dieser Materialien ist. 

4. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei die Abdichtanordnung eine schmierende Be- 
schichtung umfasst. 

5. Chirurgische Zugangsvorrichtung nach einem der 
vorhergehenden Anspruche, wobei die zweite Ab- 
dichtung zumindest teilweise in die erste Abdichtung 
eingebettet ist. 

6. Chirurgische Zugangsvorrichtung nach einem der 
Anspruche 1 bis 4, wobei das erste Abdichtelement 
an dem zweiten Abdichtelement montiert ist. 

7. Chirurgische Zugangsvorrichtung nach Anspruch 5, 
wobei die zweite Abdichtung an einer oberen Ober- 
flache der ersten Abdichtung angeordnet ist. 

8. Chirurgische Zugangsvorrichtung nach Anspruch 7, 
wobei die erste Abdichtung eine Offnung definiert, 
die sich nach unten weg von der zweiten Abdichtung 
erstreckt. 

9. Chirurgische Zugangsvorrichtung nach Anspruch 5, 
wobei die zweite Abdichtung an einer unteren Ober- 
flache der ersten Abdichtung angeordnet ist. 

10. Chirurgische Zugangsvorrichtung nach Anspruch 9, 
wobei die zweite Abdichtung eine konkave Oberfla- 
che definiert. 

1 1 . Chirurgische Zugangsvorrichtung nach Anspruch 5, 
wobei die zweite Abdichtung einen Einsatz aufweist, 
der in die erste Abdichtung eingebettet ist. 

12. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei die obere Oberflache der ersten Abdichtung 
eine Offnung mit einer abgestuften Form definiert. 

13. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei eine obere Oberflache der ersten Abdichtung 
eine Aussparung mit einer konkaven Form definiert. 

14. Chirurgische Zugangsvorrichtung nach einem der 
vorhergehenden Anspruche, wobei das zweite Ab- 
dichtmaterial ein Elastomermaterial umfasst. 

15. Chirurgische Zugangsvorrichtung nach einem der 
Anspruche 1 bis 13, wobei das zweite Abdichtmate- 
rial ein Fasermaterial umfasst. 

16. Chirurgische Zugangsvorrichtung nach einem der 
Anspruche 1 bis 13, wobei das Material der zweiten 
Abdichtung aus Elastomeren und Fasern ausge- 
wahlt ist. 



17. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei die zweite Abdichtung ein Fasermaterial auf- 
weist und einen allgemein kuppelformigen Aufbau 
definiert. 

5 

18. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei das erste Abdichtelementfureineseitliche Be- 
wegung relativ zu der Langsachse der Zugangsvor- 
richtung angepasst ist. 

10 

19. Chirurgische Zugangsvorrichtung nach einem der 
vorhergehenden Anspruche, wobei das zweite Ab- 
dichtelement eine Schnabeldichtung, eine konische 
Dichtung oder eine Septumdichtung enthalt. 

15 

20. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei die zweite Abdichtung in der ersten Abdich- 
tung eingebettet ist. 

20 21. Chirurgische Zugangsvorrichtung nach Anspruch 1 , 
wobei die erste Abdichtung zum SchlieBen des 
Durchgangswegs in der Abwesenheit des chirurgi- 
schen Instruments vorgesehen ist. 

25 22. Chirurgische Zugangsvorrichtung nach Anspruch 
21, wobei die erste Abdichtung einen Schlitz (1 12) 
enthalt, der betrieben werden kann, um einen Durch- 
gang deschirurgischen Instruments zu erlauben und 
eine abgedichtete Beziehung damit zu bilden, und 

30 angepasst ist, um sich beim Entfernen des chirurgi- 
schen Instruments zu schlieBen. 

23. Chirurgische Zugangsvorrichtung nach einem der 
vorhergehenden Anspruche, wobei die zweite Ab- 

35 dichtung innere Abschnitte enthalt, die angepasst 
sind, um einen Durchgang des chirurgischen Instru- 
ments zu erlauben, wobei die inneren Abschnitte ei- 
ne Offnung (310) definieren, die angepasst ist, um 
eine abgedichtete Beziehung mit dem chirurgischen 

40 Instrument, das dadurch eingefuhrt wird, zu bilden. 

Revendications 

45 1. Dispositif d'acces chirurgical pour recevoir un instru- 
ment chirurgical d'un diametre d'arbre dans la plage 
de 4,5 a 15 mm, qui comprend: 

un dispositif d'acces (200) definissant un axe 
50 longitudinal et comportant un passage a travers 

celui-ci dimensionne pour permettre le passage 
de I'instrument chirurgical; et 
un ensemble d'etancheite (300, 400, 500, 600, 
700) comportant un premier joint (304, 404, 504, 
55 602, 71 0, 802, 902) comprenant un materiau de 

gel et monte sur le dispositif d'acces a travers 
le passage, le premier joint comportant des por- 
tions de joint interieures definissant un canal 
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d'acces dimensionne pour former une relation 
d'etancheite avec I'instrument chirurgical lors- 
qu'elles sont avancees le long du passage, et 
I'ensemble d'etancheite comportant un deuxie- 
me joint (306, 502, 604, 704, 706, 904) compre- 
nant un materiau monte sur, ou au moins par- 
tiellement noye dans le materiau de gel du pre- 
mier joint etd'une durete plus grande que la du- 
rete du materiau de gel, le deuxieme joint etant 
agence pour stabiliser le premier joint et pour 
recevoir I'instrument chirurgical en une relation 
etanche avec le deuxieme joint. 

2. Dispositif d'acces chirurgical selon la revendication 
1 , dans lequel le materiau de gel comprend un ma- 
teriau lubrifiant flexible. 

3. Dispositif d'acces chirurgical selon la revendication 
1 ou 2, dans lequel le materiau de gel est un gel 
d'urethane, un gel de silicium, des gels incorporant 
des polymeres super absorbants, alginates, gomme 
Arabique, hydrogels de polymere ou un copolymere 
de ceux-ci, ou toute combinaison de ces materiaux. 

4. Dispositif d'acces chirurgical selon la revendication 
1 , dans lequel I'ensemble d'etancheite comprend un 
revetement lubrifiant. 

5. Dispositif d'acces chirurgical selon I'une quelconque 
des revendications precedentes, dans lequel le 
deuxieme joint est au moins partiellement noye dans 
le premier joint. 

6. Dispositif d'acces chirurgical selon I'une quelconque 
des revendications 1 a 4, dans lequel le premier ele- 
ment d'etancheite est monte sur le deuxieme ele- 
ment d'etancheite. 

7. Dispositif d'acces chirurgical selon la revendication 
5, dans lequel le deuxieme joint est dispose a une 
surface superieure du premier joint. 

8. Dispositif d'acces chirurgical selon la revendication 
7, dans lequel le premier joint definit une ouverture 
s'etendant vers le bas au loin du deuxieme joint. 

9. Dispositif d'acces chirurgical selon la revendication 
5, dans lequel le deuxieme joint est dispose a une 
surface inferieure du premier joint. 

10. Dispositif d'acces chirurgical selon la revendication 
9, dans lequel le deuxieme joint definit une surface 
concave. 

11. Dispositif d'acces chirurgical selon la revendication 
5, dans lequel le deuxieme joint comprend un insert 
noye dans le premier joint. 



12. Dispositif d'acces chirurgical selon la revendication 
1 , dans lequel la surface superieure du premier joint 
definit une ouverture d'une forme etagee. 

5 13. Dispositif d'acces chirurgical selon la revendication 
1, dans lequel une surface superieure du premier 
joint definit un evidement d'une forme concave. 

14. Dispositif d'acces chirurgical selon I'une quelconque 
10 des revendications precedentes, dans lequel le 

deuxieme materiau de joint comprend un materiau 
elastomere. 

15. Dispositif d'acces chirurgical selon I'une quelconque 
15 des revendications 1 a 13, dans lequel le deuxieme 

materiau de joint comprend un materiau d'etoffe. 

1 6. Dispositif d'acces chirurgical selon I'une quelconque 
des revendications 1 a 13, dans lequel le materiau 

20 du deuxieme joint est selectionne parmi des elasto- 
meres et des etoffes. 

17. Dispositif d'acces chirurgical selon la revendication 
1 , dans lequel le deuxieme joint comprend un mate- 
rs riau d'etoffe et definit une configuration generale en 

forme de dome. 

18. Dispositif d'acces chirurgical selon la revendication 
1 , dans lequel le premier element de joint est concu 

30 pour un mouvement lateral relativement a I'axe lon- 
gitudinal du dispositif d'acces. 

19. Dispositif d'acces chirurgical selon I'une quelconque 
des revendications precedentes, dans lequel le 

35 deuxieme element de joint comprend un parmi un 
joint en bee de canard, un joint conique et un joint 
de septum. 

20. Dispositif d'acces chirurgical selon la revendication 
40 1, dans lequel le deuxieme joint est noye dans le 

premier joint. 

21. Dispositif d'acces chirurgical selon la revendication 
1 , dans lequel le premier joint est destine a fermer 

45 le passage en I'absence de I'instrument chirurgical. 

22. Dispositif d'acces chirurgical selon la revendication 
21 , dans lequel le premier joint comporte une fente 
(1 1 2) actionnable pour permettre le passage de I'ins- 

50 trument chirurgical et pour former une relation etan- 

che avec celui-ci et est concu pour fermer lors du 
retrait de I'instrument chirurgical. 

23. Dispositif d'acces chirurgical selon I'une quelconque 
55 des revendications precedentes, dans lequel le 

deuxieme joint comporte des portions internes con- 
cues pour permettre le passage de I'instrument chi- 
rurgical, les portions internes definissant une ouver- 
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ture (310) concue pour former une relation etanche 
avec I'instrument chirurgical insere a travers celle-ci. 

5 



10 



15 



20 



25 



30 



35 



40 



45 



55 



EP 1 629 787 B1 




11 



EP 1 629 787 B1 




12 



EP 1 629 787 B1 




EP 1 629 787 B1 



202 



FIG. 5 



14 



EP 1 629 787 B1 




FIG. 7 



^-306 




15 



EP 1 629 787 B1 



602 




FIG. 13 



16 



EP 1 629 787 B1 



REFERENCES CITED IN THE DESCRIPTION 

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European 
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be 
excluded and the EPO disclaims all liability in this regard. 



Patent documents cited in the description 

WO 0301 1154 A [0001] • US 340271 0 A [0004] 

• WO 2004043275 A [0001 ] US 551 41 09 A [0004] 



17 



